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Global surface warming (°C)

Even the best case means nature
is in for some big changes ....
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Mammal Biodiversity
Disappearing from hot mountaintops
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Yellowstone National Park

},.‘




Yosemite
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~ 50% of small-mammal species affected by warming temperatures



3000 years in
Yellowstone

All native mammal
species in the park
persisted throughout

Only 1 scarce vole
species missing today




Palmer Hydrological Drought Index
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Drought in Yellowstone
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Number of Populations

Amphibian Population Declines

30

ek
25 1
20 -

15 1

10 -

O W

KK

KKK

1992-1993

W 2006-2008

McMenamin et al 2008 PNAS



Annual Temperature Projections, Sacramento region
SRES A2 and SRES B1

2/3 of the 2387 species
found only in California will
lose 80% of where they

gttt AL LN can now live

historical (20C3M) SRES B1 SRES A2

Parks and Reserves
Historic Range-Coast Redwood

http://www.climatechange.ca.gov/ http://www.guardianweekly.co.uk/?page=editorial&id=473&cat|D=4
publications/cat/index.html



Birds

Some states in danger
of losing their state
birds

http://www.nwf.org/birdsandglobalwarming/statebirds.cfm




Fisheries

Warmer waters

Trout & Salmon Habitat
reduced 18-38% of

current range

http://www.foxnews.com/story/0,2933,446686,00.html
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Economic Impacts
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Worldwide Conservation Problem

A2 Novel Climates B1
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Mammal Species Turnover in African Parks Due to Warming
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Critically Endangered Mammals in Africa Due to Warming

2050 2080

Thuiller et al., Global Change Biology 2006



The Gang of Four |
Global Warming on top of ...
Habitat Fragmentation

Exotic Species
Growing Human Population




New Needs for Nature: %

Ecosystem Services
Species (BlodlverSIty)

Feeling of Wilderness

46% of Earth’s lands
12%-Nature reserves




1. Slow the global warming train




Connect
Create (Conceptually & Physically)
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Keep

The nature preserves
we have

Species alive however
we can

Connect

With climate corridors
where we can

A black bear cuk
Yellowston
end of the planned
wildlife corridor.




Create (conceptually)

&% Diand cover
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@ Individual species
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http://www.pnas.org/content/105/28.cover-expansion

Explicit recognition
that we need to save
different things

(DEcosystem
services

(@Biodiversity

B3Feeling of
Wilderness



One-stop shopping

Can exist without full

no IO"QEI' W'” Work biodiversity or wilderness
Valuing Ecosystem Services EXaCaioer:
ICARTURING THE TRUE VALUE careful
S OF NATURE'S CAPITAL
management
Feeling of
Wilderness

Individual species

Cannot persist with heavy
extinctions inevitable without heavy management

management

Certain assemblages of species
Can no longer persist without heavy management

http://www.fs.fed.us/spf/coop/images/ecosysdisplay.jpg




Create (physically)

Separate-but-equal kinds of nature preserves

Marbled Whites + 65 km

‘Species Preserves’

Sustain individual species
or assemblages of species
in danger of extinction
Assisted migration?

Pleistocene Re-wilding?

Z00Ss?

http://e360.yale.edu/content/feature.msp?id=2142
http://www.sfgate.com/cgi-bin/blogs/chrongreen/detail ?blogid=50&entry_id=28645



Create (physically)

Separate-but-equal kinds of nature preserves

‘Wildland Preserves’

Sustain ecological
dynamics that are not
dominated by humans

Species will disappear and
rearrange

Feeling of wilderness
remains

http://www.tambopata-peru.info/images/heath5d4nhorlarge21.jpg http://www.tambopata-peru.info/images/heath5d4nhorlarge14.jpg




Potential Species Reserves
Places with open space, but not entirely pristine

Forest Service
BLM
Some State Parks

Sustain individual
species or assemblages
of species in danger of
extinction

Assisted migration?
Pleistocene Re-wilding?

Pryor Mountains, Montana £00s?

http://outdoors.webshots.com/photo/1477610145079882813yDzqnQ



Potential Wildland Reserves

Places less impacted by people

Some National Parks
Wilderness Areas
Remote Places

Sustain ecological
dynamics that are not
dominated by humans

_ Species will disappear
- - and rearrange

Yellowstone National Park , ,
Feeling of wilderness

remains



The Road Map

Recognize the problem

Scientists and policy
makers that think
outside the box

Interstate and
International
cooperation

Legislation and re-

vamping the world
nature reserve system

http://visibleearth.nasa.gov/view_rec.php?id=166
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